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                    Abstract
The present study aimed to understand the distribution characteristics of organochlorine pesticides (OCPs) in wetlands experiencing high tides and the manner in which these characteristics are affected by various factors, in particular, two distinct physical and topographical features (i.e., sub- and intertidal zones). For all OCPs except HCHs, the distribution levels were higher in the intertidal zone than in the subtidal zone. The spatial heterogeneity in the isomer compositional pattern, distribution levels, and correlation among individual OCPs were pronounced in the intertidal zone. Spatial homogeneity was observed within the subtidal zone, indicating that the effect of flushing and mixing was strong enough to diminish the potential local concentration peaks and unique composition pattern. It was evident that input paths and their strength impact the horizontal and transversal distribution of OCPs. The OCP group-specific discrepancy in spatial distribution suggested that (1) chlordane and chlorobenzenes were from a single dominant innermost terrestrial input path, (2) DDTs were from multiple terrestrial input paths, and (3) HCH was likely to be from the outer sea. The observations in this study imply that (1) benthic organisms could experience greater exposure in the intertidal basin than in the subtidal zone and (2) management measures of OCPs should be set after considering the tidal effect and the OCP-specific input paths.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            Fig. 1[image: ]


Fig. 2[image: ]


Fig. 3[image: ]


Fig. 4[image: ]


Fig. 5[image: ]



                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Occurrence, sources, and ecological risks of three classes of insecticides in sediments of the Liaohe River basin, China
                                        
                                    

                                    
                                        Article
                                        
                                         02 July 2021
                                    

                                

                                Yan He, Changsheng Guo, … Jian Xu

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Organochlorine pesticide contamination in sediments from Richards Bay, South Africa: spatial trends and ecotoxicological risks
                                        
                                    

                                    
                                        Article
                                         Open access
                                         05 August 2022
                                    

                                

                                Paul Mehlhorn, Marc Humphries, … Torsten Haberzettl

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Levels, bioaccumulation and biomagnification of pesticide residues in a tropical freshwater food web
                                        
                                    

                                    
                                        Article
                                        
                                         19 March 2021
                                    

                                

                                I. Tongo, A. Onokpasa, … L. Ezemonye

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Hong SH, Yim UH, Shim WJ, Li DH, Oh JR (2006) Nationwide monitoring of polychlorinated biphenyls and organochlorine pesticides in sediments from coastal environment of Korea. Chemosphere 64:1479–1488
Article 
    CAS 
    
                    Google Scholar 
                

	Iwata H, Tanabe S, Sakai N, Tatsukawa R (1993) Distribution of persistent organochlorines in the oceanic air and surface seawater and the role of ocean on their global transport and fate. Environ Sci Technol 27:1080–1098
Article 
    CAS 
    
                    Google Scholar 
                

	Jiao L, Zheng G, Minh TB, Richardson B, Chen L, Zhang Y, Yeung LW, Lam JCW, Yang X, Lam PKS, Wong MH (2009) Persistent toxic substances in remote lake and coastal sediments from Svalbard, Norweighn Arctic: levels, sources and fluxes. Environ Pollut 157:1342–1351
Article 
    CAS 
    
                    Google Scholar 
                

	Kim S-K, Lee DS, Oh JR, Kahng SH (2000) Effects of extreme tidal range on characteristics of polychlorinated biphenyl distribution in sediment of industrial Incheon Naorth Harbor, Korea. Environ Toxicol Chem 19:2448–2456
Article 
    CAS 
    
                    Google Scholar 
                

	Kim S-K, Oh JR, Shim WJ, Lee DH, Yim UH, Hong SH, Lee DS (2002a) Geographical distribution and accumulation features of organochlorine residues in bivalves from coastal areas of South Korea. Mar Pollut Bull 45:268–279
Article 
    CAS 
    
                    Google Scholar 
                

	Kim S-K, Lee DS, Oh JR (2002b) Characteristics of trophic transfer of polychlorinated biphenyls in marine organisms in Incheon North Harbor, Korea. Environ Toxicol Chem 21:834–841
Article 
    CAS 
    
                    Google Scholar 
                

	Kim S-K, Khim JS, Lee K-T, Giesy JP, Kannan K, Lee DS, Koh C-H (2007) Chapter 2. Emission, contamination and exposure, fate and transport, and national management strategy of persistent organic pollutants in South Korea. In: Li A, Tanabe S, Jiang G, Giesy JP, Lam PKS (eds) Developments in environmental sciences, vol 7. Elsevier, New York, pp 31–157

	Koh C-H, Khim JS, Villeneuve DL, Kannan K, Johnson BG, Giesy JP (2005) Instrumental and bioanalytical measures of dioxin-like and estrogenic compounds and activities associated with sediment from the Korean coast. Ecotox Environ Saf 61:366–379
Article 
    CAS 
    
                    Google Scholar 
                

	Korean Ocean Research and Development Institute (KORDI) (2008) The Yellow Sea pollution and surveillance system for persistent organic pollutants. Report no. 121-041-032. Ministry of Environment, pp 53–98

	Lahr J, Maas-Diepeveen JL, Stuijfzand SC, Leonards PEG, Drüke JM, Lücker S, Espeldoorn A, Kerkum LCM, van Stee LLP, Hendriks AJ (2003) Responses in sediment bioassays used in the Netherlands: can observed toxicity be explained by routinely monitored priority pollutants? Water Res 37:1691–1710
Article 
    CAS 
    
                    Google Scholar 
                

	Lee KT, Tanabe S, Koh CH (2001) Distribution of organochlorine pesticides in sediments from Kyeonggi Bay and nearby areas, Korea. Environ Pollut 114:207–213
Article 
    CAS 
    
                    Google Scholar 
                

	Li YF, Cai DJ, Shan ZJ, Zhu ZL (2001) Gridded usage inventories of technical hexachlorocyclohexane and lindane for China with 1/6 latitude by 1/4 longitude resolution. Arch Environ Contam Toxicol 41:261–266
Article 
    CAS 
    
                    Google Scholar 
                

	Liu M, Cheng S, Ou D, Yang Y, Liu H, Hou L, Gao L, Xu S (2008) Organochlorine pesticides in surface sediments and suspended particulate matters from the Yangtze estuary, China. Environ Pollut 156:168–173
Article 
    CAS 
    
                    Google Scholar 
                

	Long ER, MacDonald DD, Smith SL, Calder FD (1995) Incidence of adverse biological effects within ranges of chemical concentrations in marine and estuarine sediments. Environ Manag 19:81–97
Article 
    
                    Google Scholar 
                

	Mackay D, Sang S, Vlahos P, Diamond M, Gobas F, Dolan D (1994) A rate constant model of chemical dynamics in a lake ecosystem: PCBs in Lake Ontario. J Great Lakes Res 20:625–642
Article 
    CAS 
    
                    Google Scholar 
                

	Mackay D, Shiu W-Y, Ma K-C (2000) Physical-chemical properties and environmental fate—handbook. Chapman & Hall/CRCnetBASE, Boca Raton, FL

                    Google Scholar 
                

	Shim WJ, Kahng SH, Hong SH, Kim NS, Kim S-K, Shim JH (2000) Imposex in the rock shell, Thais clavigera, as evidence of organotin contamination in the marine environment of Korea. Mar Environ Res 49:435–451
Article 
    CAS 
    
                    Google Scholar 
                

	Sloan CA, Adams NG, Pearce RW, Brown DW, Chan SL (1993) Sampling and analytical methods of the National Status and Trends Program—national benthic surveillance and mussel watch projects, 1984–1992. In: Lauenstein GG, Cantillo AY (eds) NOAA technical memorandum NOS ORCA 71, vol II. Silver Spring, MD, pp 53–97

                    Google Scholar 
                

	Tan L, He M, Men B, Lin C (2009) Distribution and sources of organochlorine pesticides in water and sediments from Daliao River estuary of Liaodong bay, Bohai Sea (China). Estuar Coast Shelf S 84:119–127
Article 
    CAS 
    
                    Google Scholar 
                

	Tanabe S, Iwata H, Tatsukawa R (1994) Global contamination by persistent organochlorines and their excotoxicological impact on marine mammals. Sci Total Environ 154:163–177
Article 
    CAS 
    
                    Google Scholar 
                

	Tang Z, Yang Z, Shen Z, Niu J, Cai Y (2008) Residues of organochlorine pesticides in water and suspended particulate matter from the Yangtze River catchment of Wuhan, China. Environ Monit Assess 137:427–439
Article 
    CAS 
    
                    Google Scholar 
                

	Tian C, Ma J, Liu L, Jia H, Xu D, Li Y-F (2009) A modeling assessment of association between East Asian summer monsoon and fate/outflow of a-HCH in Northeast Asia. Atmos Environ 43:3891–3901
Article 
    CAS 
    
                    Google Scholar 
                

	UNESCO (United Nations Education, Science, and Culture Organisation) (1994) Convention on wetlands of international importance especially as waterfowl habitat, Ramsar, Iran, 2.2.1971, as amended by the protocol of 3.12.1982 and the amendments of 28.5.1987. UNESBIB 2866, Santiago, Chile

	Wang J, Guo L, Li J, Zhang G, Lee CSL, Li X, Jones KC, Xiang Y, Zhong L (2007) Passive air sampling of DDT, chlordane and HCB in the Pearl River Delta, South China: implications to regional sources. J Environ Monit 9:582–588
Article 
    CAS 
    
                    Google Scholar 
                

	Won JH, Hong SH, Shim WJ, Yim UH, Kim GB (2009) Persistent organochlorine pollutants in Korean offshore waters: Squid (Todarodes pacificus) as a biomonitor. Mar Pollut Bull 58:1229–1244
Article 
    CAS 
    
                    Google Scholar 
                

	Xiao H, Li N, Wania F (2004) Compilation, evaluation, and selection of physical–chemical property data for α-, β-, γ-, δ-hexachlorocyclohexane. J Chem Eng Data 49:173–185
Article 
    CAS 
    
                    Google Scholar 
                

	Xue N, Zhang D, Xu X (2006) Organochlorinated pesticide multiresidues in surface sediments from Beijing Guanting reservoir. Water Res 40:183–194
Article 
    CAS 
    
                    Google Scholar 
                

	Zhou R, Zhu L, Chen Y, Kong Q (2008) Concentrations and characteristics of organochlorine pesticides in aquatic biota from Qiantang River in China. Environ Pollut 151:190–199
Article 
    CAS 
    
                    Google Scholar 
                


Download references




Acknowledgment
This work was possible by the support of the project on Fate and Transport study of EDC under NIER and of the BK-21 project.


Author information
Authors and Affiliations
	School of Earth and Environmental Sciences (BK-21), Seoul National University,  Kwanak-gu, Shilim-dong san 56-1, Seoul, 151-742, Korea
Seung-Kyu Kim

	Research Institute of Oceanography/School of Earth and Environmental Sciences (BK-21), Seoul National University,  Kwanak-gu, Shilim-dong san 56-1, Seoul, 151-742, Korea
Dong-Jin Kang & Kyung-Ryul Kim

	Graduate School of Environmental Studies, Seoul National University,  Kwanak-gu, Shilim-dong san 56-1, Seoul, 151-742, Korea
Dong Soo Lee


Authors	Seung-Kyu KimView author publications
You can also search for this author in
                        PubMed Google Scholar



	Dong-Jin KangView author publications
You can also search for this author in
                        PubMed Google Scholar



	Kyung-Ryul KimView author publications
You can also search for this author in
                        PubMed Google Scholar



	Dong Soo LeeView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Dong Soo Lee.


Rights and permissions
Reprints and permissions


About this article
Cite this article
Kim, SK., Kang, DJ., Kim, KR. et al. Distribution of Organochlorine Pesticides in Intertidal and Subtidal Sediments in Coastal Wetland with High Tidal Ranges.
                    Arch Environ Contam Toxicol 58, 514–522 (2010). https://doi.org/10.1007/s00244-009-9433-5
Download citation
	Received: 20 August 2009

	Accepted: 08 November 2009

	Published: 05 December 2009

	Issue Date: April 2010

	DOI: https://doi.org/10.1007/s00244-009-9433-5


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        


Keywords
	Tidal Current
	Intertidal Zone
	Neap Tide
	Chlordane
	Hexachlorobenzene








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                        

                                        
                                            Institutional subscriptions
                                                
                                                    
                                                
                                            

                                        

                                    

                                
                            

                            
                                
    
        Advertisement

        
        

    






                            

                            

                            

                        

                    

                
            

        

    
    
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					50.19.159.160
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    